Introduction
The Web is a powerful, dynamic and flexible information resource interface that fundamentally alters the academic's research practices and interaction with information due to the additional avenues available to retrieve research and scholarly information. There is a surge in global knowledge production and a massive expansion in scholarly research output. The growth in the availability of fee-and free-based Web information resources, and the ease of access, has led to a phenomenal increase in the use of these information resources. Today's researcher has virtually unlimited access to a greater number and variety of information resources than ever before (Noam 1997 ).
The Web, as an online information repository, has greatly facilitated information accessibility. As the vastness of the Web grows, so does the potential for accessing previously inaccessible, unpublished and Web-exclusive information in newsgroups, portals, blogs, bulletin boards, electronic archives and Web sites. Hundreds of electronic journals, newsletters and magazines are now 'born digitally' on the Web. The abundant and mobile digital information is automatically pushed to academics via networks, creating an overflow of information (Christensen 1997:6) .
As the size of the Web continues to expand, the variety of high quality scholarly information resources proliferates. An overwhelming amount of information is available on both the Web (electronic) and in the academic library (print and electronic), resulting in an information content overlap between the two sources. There is a major shift in academic libraries from ownership to access and the focus has been adjusted from the physical size of collections to electronic access. Academic libraries are purchasing access to electronic databases and replacing many print reference and periodical collections with Web-based access for users because the cost of access is more affordable than ownership.
In the pre-Web era, trained professional librarians conducted most of the literature retrieval by using online databases and acting as an intermediary and custodian of information. The development of Web search engines spawned a self-service culture where empowered academic end-users execute their searches independently on the Web. Before the dawn of the digital era, the academic operated in a simple linear mode when seeking information in a physical printed world. The Web added an additional dimension to information seeking, performed in a networked virtual electronic mode with open access and a systems environment. The academic is now confronted with a mixed environment of print and esources when searching for information and needs to make a format choice between printed physical sources or electronic Web sources.
The Web contains a growing amount of peer reviewed scholarly full-text documents available on open access mediums. Open access channels include firstly electronic, refereed open access journals, secondly research or subject specific archive (e-print) servers, thirdly institutional repositories of individual universities (electronic theses and dissertations) and finally self-posting on authors' home pages (De Beer 2005) .
Academics are forced to incorporate the new technologies in the research activities of seeking, disseminating and citing of information. As the content of the Web continues to deepen, it becomes an increasingly critical resource for academics. The Web is the largest electronic information resource in the world and cannot be ignored as an information gathering tool (Bane and Milheim 1995:1) .
There is a high Internet penetration rate among academics in the tertiary education sector in South Africa. Goldstuck (2004:60) estimates that there are in the region of 400000 academic Internet users at higher education institutions in South Africa. Approximately 85% of all staff and close to 100% of professional staff at tertiary education institutions have Internet access. The literature review indicates almost no research on Web usage patterns of academic staff in higher education institutions in South Africa.
All professional academic staff at UNISA have access to a personal computer, e-mail and unlimited access to the Web via the campus network. UNISA is the largest distance education university in South Africa. Given the foregoing dramatic technological changes to the information world of the academic, it is unclear what the consequences and effects on the selection methods and citation approaches to information sources are.
This article intends to make sense of the shifts that occurred in the complex networked scholarly landscape by determining the relationship between Web-based references and non Web-based references in the reference lists of UNISA academics.
The research for the article addressed the issue of how the Web features as a scholarly information resource in the research products of academics in UNISA by calculating and analyzing citations with a Uniform Resource Locator (URL). The focus was the citation habits of the UNISA academic researcher as a user group and their use of Web resources.
For the purpose of this study, Web-based information resources cover academic library and non-library open Web-based information resources, available by searching or browsing the Web via Web browser software and using the Hypertext Transfer Protocol (HTTP). It includes fee-based (commercial e-sources accessed via the Web but with charges associated) as well as free-based information (Hoggan 2002:2) . Academic library resources include Web-accessible information resources purchased, leased, licensed and financed by the academic library as well as consortia-acquired, s ubscription-based electronic resources. Electronic resources include m aterials in digital format such as the library Web site, online public access catalogue (OPAC), e-books, e-journals and e-reference sources, bibliographic and full-text databases, and other Web-based resources (ODLIS).
Purpose of the study
The aim of the study was to assess the impact of Web information resources on citation patterns of academics in UNISA. In addition, it was determined to what extent academics cite the Web and how frequently Web sources are cited (bibliographic reference lists) compared to traditional print sources. The importance of Web-based electronic format vs. traditional print-based sources in selection of information resources was established.
Objectives of the study
To explore how the availability of Web information resources affected the scholarly citation behaviour of UNISA academics To measure to what extent academics currently cite Web information resources To determine if academics prefer to cite print or electronic Web information resources To identify the differences in Web citation patterns between academics from different subject disciplines.
Literature review
Webometrics and Web-citing patterns in scholarly communication are fields that are top top increasingly being researched (Casserly and Bird 2003:301) . Bibliometrics are concerned with the mathematical and statistical analysis of bibliographies (Davis and Cohen 2001:310) . With the advent of the Web, these print-based information analysis techniques are also being applied to the measurement and counting of electronic Web citations.
Citations are a fundamental part of the scholarly communication process and can be a valuable tool to evaluate the impact of the Web on scholarly research (Harter 1998:508) . Citations and the composition of bibliographies reflect changes in the information-seeking behaviour of academics.
The results of some citation studies reported in the literature are summarized in Table 1 . Previous research indicates low numbers of Web citations in bibliographies, with scholars showing a preference to cite traditional print resources. Nevertheless, overall Web citations in bibliographies are increasing. Table 1 Citation analysis studies 1996 Tonta (1996 examined the use of networked information sources in scholarly print journals published in 1993 and 1994. Only 2 (2%) of the 97 articles examined contained references to networked information sources.
A citation study was conducted by Harter and Kim (1996) where 4317 references in 279 scholarly peer-reviewed articles, appearing in 74 electronic journals, were analysed. Of the references examined, 83 (1,9%) were online sources and only 9 (0,2%) were to electronic journals. Of the 74 electronic journals in the sample, only 12 cited one or more online sources.
Zhang (1998) examined how frequently e-sources were cited in library and information science journal articles for the period 1994 to 1996. Of the articles surveyed, 7,5% had ereferences. The average number of e-references per article was 3,8. The proportion of ereferences out of the total references was 1,1%. Results of this study showed that at the time the study was conducted, electronic publications were not accepted as a legitimate medium In conclusion, the literature review revealed that there is no research available in South Africa that documents the information-seeking behaviour of academics in the cyberspace environment or how academics use or cite easily accessible Web information resources.
Methodology
The citation analysis technique employed in this study was bibliographic reference examination. Bibliographic references are defined by Sellitto (2004) as 'references that appear as a list at the end of the article'. This procedure is unobtrusive, the data are top conveniently localised in one area of the document, and it is easy to count the number of citations (Okrent 2001:8) .
The main source of data for this research was all the citations contained in bibliographies, endnotes and footnotes of accredited research journal articles submitted by UNISA to the Department of Education for subsidy purposes. The 2004 research output, compiled by the Bureau for Management Information at UNISA, was selected because it was the first comprehensive and integrated list that combined the research output produced as a merged institution.
At the time the research was conducted, a merger was in progress. UNISA, a distance higher education institution converged after a merger between Technikon Southern Africa, VistaVudec and the University of South Africa. The new UNISA is a large multi-site institution, geographically dispersed, with four main campuses located in Florida (Roodepoort), Midrand (Graduate School of Business Leadership), Muckleneuk and Sunnyside in Pretoria and regional offices countrywide. As indicated in Table 2 , of the 1437 academics, 1209 are located at the Pretoria campus and 228 at the Florida campus. The total study population consisted of 458 peer reviewed academic research articles authored by UNISA academic staff. The citation analysis was carried out on 9 and 10 June 2005.
The citation format of the journal articles varied, with some articles containing footnotes or endnotes and/or bibliographies. For the purpose of this article, the term bibliography is used throughout the remainder of this article and includes footnotes and endnotes. During the examination of the bibliographies, a Web citation was identified as a Web resource if a URL was present or the reference indicated WWW or Internet or online.
The references listed for each article were analysed and the data were gathered by manually counting the total number of references that appeared in the bibliographies. Thereafter the bibliography of each article was checked to determine if it contained references to Webbased information resources such as URLs of Web pages or Web sites. A citation count was done of the total number of Web references cited in the article.
Data concerning each article were entered into a spreadsheet. For every article, the following information was recorded: title of the journal, volume and issue of the journal, total number of citations, total number of Web citations, author and subject discipline (college affiliation). Many articles had multiple authors, but only the first (main) author and affiliation was captured in the spreadsheet.
A total of 57 articles were discarded from the study for the following reasons:
The print copy of the article was not available. The photocopy available was incomplete or of very poor quality. There were no reference lists or bibliographies in the articles. Journal articles (mostly the law subject discipline) could not be used due to the reference style of articles containing in-text references, that is, the references formed part of the article text. These references were not numbered and very difficult to identify and count.
The research design enabled the researcher to compare and contrast results by subject discipline. The data were analysed by broad subject discipline, based on the UNISA academic college structure, to identify any differences in patterns of use and preferences between the groups.
Research results
A total of 458 journal articles were examined, of which 159 (34,7%) contained Web references and 299 (65,3%) had no Web references. Collectively, the journal articles contained a total of 20825 references of which 734 (35%) were Web references and 20091 (96,5%) were non Web references. There were an average of 45,5 references per article and an average of 1,6 Web references per article. The greatest number of Web references cited in a paper was 26 and the lowest one. The relevant tables derived from the data are included below for reference. Kushkowski (2005) , which found that only 3,5% of the total references were Web citations.
The sources cited might have been electronically accessed via the Web, but are cited as the print equivalent. Academics use the Web to access and download information, but prefer to cite the print counterpart instead of the Web resource. In Table 4 , the proportion of journal articles that contain Web references, out of the total number of journal articles, are presented by UNISA disciplinary grouping (college). A third of the journal articles contained Web references, compared to two-thirds that did not have any Web references.
The data in Table 4 suggest that the College of Human Sciences was the most active in terms of number of research articles published. The College of Agriculture, Natural Resources and Environmental Sciences (CANRES) has a low researcher output in contrast to the other UNISA colleges. CANRES consists of Technikon SA and Vista-Vudec academics. These merger partners did not have a strong research focus and were relatively new institutions, compared to the old established UNISA Pretoria campus with a longstanding tradition of research . This study suggests that the academic library and traditional print sources continues to be relevant in the global networked information society. It seems that the usage of the academic library and print resources is changing, but definitely not diminishing. The academic library continues to be an important, stable and trusted partner in the information intensive research process.
Conclusions
This study demonstrated to what extent UNISA academics cite Web documents in scholarly academic articles by comparing Web vs. non Web citations. The researcher quantitively analysed Web usage patterns by determining citations.
The number of citations to the Web can be seen as an indicator of the impact of the Web on the UNISA academic community. The research shed light on how Web citation behaviour varies between the different subject disciplines (colleges) in UNISA. Possible explanations for the low Web citation rate were also offered.
The analysed data from this study suggest that the most highly cited works overall were formal publications such as books, journal articles and other printed matter. UNISA academics cite Web-based information resources less frequently than print resources. At present it seems that the Web has a low status as a scholarly resource when compared to results of other research studies reported in the literature review (Table 1) .
The research has implications for the academic library. Academics should be sensitized to top use and cite quality scholarly Web resources to maximize future availability and accessibility of research materials. In cases where articles appear in print and electronic format, academics should cite the print format as well as the Web equivalents (Kushkowski 2005:272; Casserly and Bird 2003:316; Malone and Videon 1997) . Academics should be encouraged to use the Web sources in tandem with print sources, complementing each other. User education programmes should place emphasis on the effective retrieval of Web information, the evaluation thereof and the correct citation of these documents.
Future research
Citation analysis in general does not give a true overall picture of Web use. T he motivation and reasons for citing or not citing Web resources are not addressed (Kushkowski 2005:261) . The academic may use the Web extensively in the research process for discovery of new information, serendipitous browsing for ideas, searching, locating, accessing, downloading and on-screen reading of articles, but exclude Web citations from the final reference list.
A more detailed and in-depth research investigation into this topic is needed. In this study citations were sorted into two broad categories of Web vs. non Web citations, without analysing the type and format of the citation in great detail, for example print citations (monographs, journals, theses, etc.) or Web resources (e-journals, Web pages, conference pages, home pages, etc). In addition, t he study did not differentiate between library and non library-located Web-based information sources. In the seamless Web environment, a study that compares freely available, open Web references to academic library Web-based information references will be valuable.
This study is part of a larger investigation into academic use and acceptance of the WWW as a suitable tool for scholarly research. The research project will determine to what extent the Web and the knowledge economy transformed the information environment, informationseeking behaviour, needs, preferences and expectations of academic library users. The outcome of the citation study will be compared to the results of the qualitative questionnairebased survey to achieve an overall view of Web usage in UNISA.
